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?«SSSi:A^SMi5n^araiSfi!3fi^LTfet), flu 
!3#«BO 5 5©4>fc < flufB-flM 

[1] x& [11] -c ; s^n§75yx9 L u;Wk^© / > 
* < * 1. 1 n%$&iem-&®im-e& d , froMies^ 

fl<D|gfffll£& LTituf2*-^7"o y *>7m&ft&t 

[0037] mmgmmff. ^-jimmmtm^- 
mmm t &mm s n l t *> t> , tu §b 

[1] xt± [11] T?8SftS75/xf-y;Wfr&tt©^ 
ft < £ fe 1 @£^A^i^ijf t& D , ^ofluiBrI^% 

[0 0 3 8] Sfe, HufB^ffl/B*^ 
^-;HIMSA\ flulB-MS [I] Xtt [II] -e^^n 

s75/xfj ;wc^»o^a < 1 1 

^oflulB«?liJ^ii^\ flulB-IS^ [I] 

xtt [11] Tg?n§75yx^u;Wb^o^ft< t 

[0 0 3 9] S^c, KtflBfilM^ *-;M«a&Jifcfafc 

0 , flulB^^«© 9 -5©'>ft < i: fetulBSKta*V tufa 
-SSS [I] Xtt [II] t s a$n^75/xf-U;Hb^ 
«<0^ft< fcfc 1 »*^A,^S^«ATf*D, ^offiia 
ig^l«J«©S^HIIfcg LTflulB^-;l/7"n y*>?M& 

[0040] $5.tc, mmM^mc^f^mmr^/x 

f- U ;Wb^cDSiJ^ io~ioo fiS%-z?fcs c i: 

[0041] *-;l/rn-y*y^«taLfetm 
ti±, ^©J; 9 ftxT-;^-m^^1-§ fe©-pfe5 c 

^milb^UJ: Oiftv^x^^-U^l/fcftac: ft 

*5^*-;i/7n v*ym*Km%m<Dmm& 

[0 0 4 2] ^(D^dWntLZ, 0-7 9 



4 2 6 4, 4WF1 1 -2 0 4 2 5 9#tC^^tlfc7x 
[0 0 4 3] m 1 ~S 4 Rtf 0 5 ~H 8 tt, 

[0044] miitfe&3*$&&,2otfffi&t&mm. 

ItfflfSIBti?A1f$oT, #§7^2 0 MOTS 4 

©ffljfr 5 feUMTt So ei 2 imm 3 -eos«y£t«3t 
# 2 o t Lrmzmm^mwrnytm^BttTTst* 
[oo4 5] i mmftz&mttmi&t&fc 

mtzz£t>-?t5o 2immm (mm) t&d, i 

TO (Indium tin oxide), S n 0 2 
[0 0 4 6] 5«£8lfStt»-?&!K ±IELfc7 

tttmmofflc&ftLrcmm, M£'>ft< tt, i a 

£ fc It C ft 5. ©W^K^S -&fcJflSg£$ffl LTtIl\ 
$it3C£fcRTtlT*&3o 

[0 0 4 7] ^Ijx.^±l2^}i^ (2 1) vm^LtcT 

137 5 / 7s ^ V ;W b^^#/o/c7F t ^^ 5 & 3 ISttJg 
i:LTfc, .£iH£IE?Lil}£jl£Sltefc, ±f275/Xf- 
U ;WL^t)^^£r!Ii§» B ft a fgftJi i: L T fc ffl ^ 

mt?mfr&h,rmj£t?zzti>njm~i?&z> a m5R 

LT7it>hnU >S§^^ 5 ft £ *-^7"a >y * y 

lfctSttfcfcOT-fcSo 
[0 0 4 8] ftfe, f§H&tfH2, H5$;tf|II6c£, 3 



«Mi^A g , a i , i nm<o&mt<&£&, & 
it, m*<D 4 tt^it • ummx-tb o , ^itmi^ftis? 

[0 0 4 9] *^^«-^<^«Wfg^?t*5V^ 

(->y^rn|© ^LT£D, IE 
?LliMHX««?ft^«©JFM#^i: LTfufB75 7X 

^«wi^nrc^«fflis«iig wrjit'ST-umm) ^hl 

[0 0 5 0] z<o&5ttWmmmmZGTZGmft 

^m^com^-rt, 0 3«. m^tomm 1 ±£, 

Mfttt©[5IS 2 h , H?Lls1^S 6 7i:^ 
ftSW«IS5 a ^ ^ffi3 i:W^«Jl^nfc«ji«3i 

c©aiWiii/b ,! ffiaM4{c c koT^ih?nTft 
z, i'i/7)^Tuwm<omw!Anwm : ?c,'T!ib&o 

So 

[0 0 5 1] 13, WKifct&5lc58(M*mL1t 

mm^mmtstiZo 

[0 0 5 2] S/c, m 4 tt, jS^tt^Sfe 1 jSt'c 
tt^H2 <>, IE?Llt3iS l 0 hWtm l l 

m 1 2 i:*^ftsw«iH5 b ii, mM3 t&m%mmz 
nrcmmmmzG l, d ©araigigtffiiffli 4 j: o t 

D^5o S8T-tt, Wtmi lOBSESttKSLT*- 
;l/7"D 7 + 2 1 fflt^Tl^. 
[0 0 5 3] 0 4t^Lfc^1i«^7 l 6^?^*3V^T 

Piffi2 tHEffi3 0Hfca[SiiaE*ffiinTSCi:lcJ; 
0 , 112^5 j£AS nfcIE?Ltf iEJLttSB 1 0 
T, SfcfiEffi3A^aA^nrc*^tB?ttSISl 2>& 

St, ^n^n^tsi ltsjB-rso cogs, ^ 
a 1 1 tfe^Tttw^/iEjLo^^^DT-aw 

[0 0 5 4] IMLItttWmSm&IH-C. DfCfe^ 



[0055] tit. mM2it, mmwmnoK), no 

(indium tin oxide) n0 2 ^ffiffl-pf« 0 

mmztiHimtms au&mjffimio) tame 

^m^mit^m^^mm^mfr^^\ ft*, u 
mm 4 tf£mm<Dmnmm-?&j&iEtiT^z>i%-£te. 

[0 0 5 6] 3: 7c, WfflS#^fi^?Cfz:fe^S^«« 
5 a H\ JEfUimm 6 i:*?»5ME 7 £tf»WSttfc*3 

m&v\c*vzmwm 5 b mjimm i o *±ia 

ft! l 1 l 2 i:*W2ttfc*8l«-efca 

[0 0 5 7] £7c, lEJLtt&Efcfc^T, EflJfi&ttflE 
[0 0 5 8] $fe, #aWI|i5BBIfFCfcfe^T, 5BtE 

m^n^mm^m^tm i t^otiv* mi 8 a^w 

fc<fe<, lEJLIftSMEl 0-efetjTt<fcV\ ?§ft««ft 

(*-;!/ 7n y*y?m j Ptti' h >£$Bft H) 

[0 0 5 9] ii3iCffll^ffl^Ttt, L 

i, Mg, Caf«}gttS^Ii:Ag, AI, I n^O 

[0 0 6 0] 18114^ Slh«tLTfffflfS 

¥£KXte1^ft£, aa^-OttSSfflRTftSo 



[0 0 6 2] K9tt, 

(R) , & (G) (B) ©3Zgfe£fSttRTGIft*r 

»j|5 (5 a, 5 b) tf, &ffi3fcl©ffi2i:©llBl;:ES 
tlTU^So &ffi3;&tfHMl2M\ 5l«Mf?>Xh^ 

mM3Rzfmm2tfxmt%im mm) mwmtfft 

[0 0 6 3] HP*, 19(iixtf8X3RGBflYf 
U -y ^ X T & o T , IE7L$I£J1 £ , SffiM £ tf 

suiov^-f n^ft < t 5 *m 

M3 i:ilffi2©^{c|HSL/ct©T^i. (03SLtfBI 
7, Xt±0 4RU ; EI8#^) o tfetcx 

liiDELlfii, i^-KW&r-f^TWfcLT 

i:BISi2©^h7-ryiK/^-^* (R) , US 
(G) , W (B) ©§feS{ciHL, 

[0 0 6 4] 

[0 0 6 5] ^flSM 1 

■6, TtBffiiis: (21) -\<D7^s7s?vMt-emh 

Tf2fitigS©a-NPD (a-t7f/V7x^75 
[0 0 6 6] 

Utl 5] filifi^ (2 l) -1 : 




Pl>1 



a-NPD : 




[0 0 6 7] £1\ M^Mmmm^, 1 0 O nm<DjJp 
•£<D I TO^P.S§ W-IffitM?tl/c3 Omm 
x 3 OmmOjJ7XSfi^-yf>f ^L/i. 
^tLT, »2. 0mmX2. 0 mmO^firwln^ 

l 0-4P a^TOKST"P±E«iig^ (21) - 

i tmrnmn^h^ a -n p vznmtt 1 : 1 ?\ 

[0 0 6 8] S&fc, m?fftil/I*ffi fcLTTiafflii^ 
©A l q 3 (bux (8-+7Uy-;W 7;l/5^^ 
A) ^E?LH3^*fcjgLT^*Lfc 0 A 1 q 3 fr5fcS 
d©S?lft3MSOllSfffc«IJ^tf 5 OnmtU IfW 
MiO. 2nm/#tLft„ 

[0 0 6 9] 

[<t 1 6 ] A 1 q 3 : 




[0 0 7 0] Ktffi^i:LT«Mgi:Ag©a[effii^ 
fflU zn&MM^&Q, M^ls-h 1 nm/#i:U 
5 0 nm (Mgl) fttf 1 5 0 nm (Agfflt) © 

[0071] ccDcfc 5 tf^s LfeHMM i (D^mmm 

J±-Wmmj£*ft-orctC?>, 8Ve5 0 0 cd/m2 
[0 0 7 2] Cl©£ffl*W^ii&?*ftS!K& g^HH 
fc 0 tmWm 10 0c d/m2Ttt«Efi*-SlC 

[0 0 7 3] mt&M 2 

#^«50IJfc^ HKa[I]075/^f-U;Wb^fl*05 

±sa»jfis (2 1) -io7?y^u;Wb^*t 
a i q 3 t(DM^^m^-WM-\immtLxm^\ ^ 



[0 0 7 4] $f\ HS^i^g*^ 1 0 0nm©l 
SOI TO^P>^§[^S* s -S®^JfM^n/c3 0mm 

^fcLT, S8S0 2. 0mmX2. 0 mm<Di?i{]zP?f 

}c «t D l 0 -4 p a J^T^KSTT, ±IB«lii^o o - N 

ft. 3HWH40. In m/# fc Lft 0 
[0 0 7 5] ±ia^igS: (2 1) -1CD75/ 

x^v Mt^tnTmmmmT*&% a i q 3 ^aM 

itl : l-eiE7Lls1iMil^gLT^SLfc 0 ±13^^ 
(2 1) -1075/^U;Wb-&«fcAl q 3 i:Oji 

©hp tens, as 

[0076] ®mtntLTimgtPLg(Dmm&zm 

fflU CtltlUf^D, IfU-Mnm/iat 
0M.tf5Onm (Mgl) Rtf 1 5 0nm (AgK) O 

j?s tisu nfifiM 2 t <fc § Bi 3 Lfeat^aw 
[0077] c © «t 5 1 l rcmmm 2 ©^mtf^ 
5&ffi&&wmLrc 0 mmi t 

mWztfKM'&tftvrdfcZk, 6 9 0 nmttififcSSfte 
£frofc£e:3 % 8Vf6 0 0 cd/m 2 «Sg^|f) 

[0078] z.(omwxftffltM&*ttmL. mmmm 
iTt 1 erases Lfctf, m^itimmztiKfr? 

fco #JJ£jE|g 1 0 0 c d/m2-emSM%-£fc 

[0079] mmm 3 

-jK5£[l]©7^/X^U/Wt&ftl©5 

•5, ±ia«ji^ (21) -i<D7s.s7>?vMkeflnt 

A 1 q 3 fc©^&£S?»M1£fS^£LTfflV\ ^ 

[0 0 8 0] £1\ KSSsigSB*^ 1 0 OnmOi 
£© I T0fr5&5Pgffitf— a®£^J5K£ftfc3 0mm 

*£LT\ fti£©2. 0mmX2. 0mm©J£{Slffln£ 

fCj;D 1 O-^P a«TOS^TT\ ±IH?liSi£©a-N 

fco £9 U- b ti 0 . 2 n m/fj> t Lfc e 
[0 0 8 1] «3tttf»fcLT±IBI(!ifiS (2 

1) -l©7577>5 l U;Wb^tl^*?lt^1tM^-e$. 

§A 1 q 3 *fifij±l : lTIE?L^«tSLTM*L 

/co ±feffi^ (2 1) -i©75/*?-y;wi:£«ifc 



[0082] set, m^mmmnt lt±i2M£ 

(DA 1 q 3 ^MicgLTlil/Co A 1 q 3 ©§IJ?£ 
TO30nmi:U H^U-HiO. 2nm/^L 

feo 

[0 0 8 3] ^Sfa^LTteMg ^AgOltJfMf 
fflU cnfcl&Sfc«fc!K 1 nm/gitLT 

5 0 nm (MgH) Rtf 1 5 0 n m (A gJl) © 
ff S fc®J« U ^SSM 3 ic «t § El 4 fc^ Lfetffcn tffll 
ttf^ftfg?£f1^Lfe„ 

[0084] zozoiamL tcw&m 3 mmmm. 
%m^, mmmm%^xm)^77,mmmLm^x 

fTofelSJil, 6 9 0 nmfc«31fitr-^*^fS^^h 
;l/£f#fe„ Sfe, ME-liJgMS^Tofciic^, 8 V 

78 0 0 c d/m2CQffjg#f§P,ftfco 
[0 0 8 5] £©£W#f)Bfcil§?*ftS1& SfflflH 

fee ZtcWmg. 10 0c d/mz-c-^ffl^-^fcii 

ST'5 0 0^T'$oft. 
[0 0 8 6] aiil 4 

*^sfiM«^ -last i muuKDT^y^vMt^ 
m<Do%, tib^jS^ (2 1) -8 075yxf-u;Wk 

a-*&i:_baa«3fiiSC (2 1) -i075/;*f-U;Wfc£«J 

[0 0 8 7] 

[ffcl 7] (2 1) -8 : 




(joe 



[0 0 8 8] £1\ a^gga^fc, 1 0 0 nmOff 
?OI TOfr5>fc5l®ffitf-affi£J&d^nfc3 0 mm 

*£LT, ffl$L<D2. 0mmX2. 0 mm<E>J|MftBgn£ 

«fc 0 1 0 P a UTOKST-p±f2filiiS© a - N P 

fco MS U- h fct 0 . 2 n m/» Lfe 0 
[0 0 8 9] IStt*mi:LT±l3l?§iS5£ (2 

i) -8<D7$;z?vMtitwnt±mm^ (2 n 

- 1 ©75/X? L U;Wb-&tt£MJt l : 3 T*IE7LttiM 
ICgLTltLft, ±IB«JiS (2 1) -807^/ 

x*-y;Wb#ftfc±K«iB5S (21) - KD/^y^f 
u (om&bfr <o%z wm<owm t 09 * a 3 

Onra^U ^Sb-htt±IH«ig^ (2 1) -8<Dit 



mtO. 3nm/#i:L/Co 
[0 0 9 0] LT±IH^3tS 

oa 1 q 3 ^ytmimLxmmLfc 0 a 1 q3 cD^jf^ 

{»M3 0nmtU Ifb-bttO. 2nm/^L 

feo 

[0 0 9 1 ] BSfli«»i:LTttMgtAg©««li*S 

M*tf5 0 nm (Mgl) RZf 1 5 0 nm (A gH) © 
J¥£ icM U ^M>J 4 <fc %m 4 fc^ Lfe^p 

[0092] u 0 J; ? fcflnH LfeH»IJ 4 ©WiHt^fg 

tfofeMS, 7 1 0 nmfc$£3fcfc:-***rr h 
;l^#fe c $fe, SffHWgMSfcfr^fcfce:^ 8 V 
T'3 0 0 c d/m20ffg*^e>nfeo 

[0093] d©w$imw#§ftig?£{i«, g^l?H 

feo $fe#MffS5 o c d/m^mmm-^mm 

^20 mmxh-otco 
[0094] mmms 

*mmit. -«[ i ]x«[n]©75/x^y ;Wb^ 

Tie^jii*: (2 l) -9©75/^f-U;Wk 
^^TfBffi^S (2 1) -2©7^yxf-U;Wb^ti 
fcOS^W (MJtl : 3) *&KMtL"Cm\ 

[0 0 9 5] 

[ffcl 8] (2 l) - 2 : 

(21>2 

IffJtsS (2 1) -9 : 




[0 0 9 6] d O £ 5 fcfNH Lfe^»J 5 ©WaiSJ'MB 
3t3R?K:, S^I?HmTTJ1^^7XE?5f!«E^AnxT 

ffo feteS, 7 5 0 nmfCfgftlf-^£W-f 37,^? h 

;l/^#fe 0 Sfe, «E-WfiilI^*fTofci:c5, 8 V 
72 0 c d/m20»fi^5nfe. 
[0 0 9 7] C®#ffl^5Btifc?&fE»SK gHHB 



fco %rcwmm&2 o c d/mz-esssfiifc-^fcii* 

"V 1 0 OBSHlTf&ofco 
[0 0 9 8] HflBM 6 

*^HB0iJM\ — JKSCC I [I I] ©7 5 y Xf- U Mttt 
®<D5*>. Tfa«i§S (2 1) -l oor^yx^U;!/ 
{fc^fclfcTEfllifcS (2 1) -3©757^f-U;W^ 
mm.lt l : 3) *fBfcHtLTfflv\ ^ - 

[0 0 9 9] 

Hfcl 9] (2 1) - 3 : 



ShQ-chch-Q 
O no-Q-cn 



ffjfi^ (2 1) -1 0 : 



(21>10 



[oioo] z<D&o\zimL remmm e ^^iiwwfg 

feZfi-Dfcm^ 6 2 0 nmfC^tf-^^WTS^ 
8 VT'5 0 0 c d/m2©»fitff§5ft;fco 

[oioi] c©^atti?%3t^?*^sa^, shhh 
it, zrcwmmm iooc d/m^m^am-^im 

ST 2 5 0 BffgTfe o/c 0 

[0102] mmm7 

*mma. -tts [ i ] xa [i i] or 5 y «j ;wt£ 

TIBSii^ (2 l) - 1 1 ff)75/7f'J;V 
ft^tiiiTia«^ (2D -4©75/^f-'J;Wb^ 
^toii^i csfijti : 3) *mmtL-cm\<\ 9 

[0 10 3] 

Ut2 0] flliSS (2 1) - 4 : 



[0 10 4] dOJ:5fi:flFSiL^SIfi0ij7OWffltt#^ 
ftH?^ §ili?fflmTT«^7XIfi^«±£ira^ 

^fTo/clgm. 6 6 0 nmim^-^^t^X^ 

8 VT2 5 0 c d/mZOffgrfffifSnfco 
[0 10 5] gfgHH 

feo S/cOTJSe 10 0c d/m2T?*8KfiI£-£fi:iI 

ST 1 0 OBfP^TSofCo 
[0 10 6] H5SM8 

*HMiJ^, -MiS [ I ] Xtt [I I] (07 5 y U ;Wt& 
ftO^, TIBfifiiS (2 1) - 1 3©75/XfU;b 
fl^tTftfflfiia (2 1) -5©75yx9 L U;Hb^ 

mnom&m cmmtti 3) ^t^lt^ix 9 

[0 10 7] 

[ft 2 l] flfiS^ (2 l) - 5 : 



(2 l) - l 3 : 



0 



[0 10 8] C©«fc5^S!iL^«Bflaj8©*««^ 
ftH?^ g^HHMTTJH/W7yE^L*i±^iP^ 

S^fofcISS, 6 1 5 nm^ftk'-^^Tf 

*Wl/£t#fc 0 Sfc SEHSgiflaSfcfrofci:.:^ 
8 VT-3 2 0 c d/m*(DHmimt>tirc 0 
[0 10 9] c©*rM#1383^?*ftl!H& g!S£H 

ft. SfcOTfg5 0 c d/m2T«a[fi*-^fcil* 

71 5 OWflBlTfeofeo 

[oiio] mmms 

*mmM&, [ i ] xt± [i i] o r 5 y ^ ^ u ;wt£ 



it&totT^mma. (2 n -ecor^y^vMt^ 
mtoms® dfijti : 3) %f&emtLTm\<\ ? 

s D mm^, jmrntt*. i»J4£Wltm 

[0111] 

ut2 2] mma. (20-6: 



N-0-CH:CH- 



(2 1) -1 4 : 



(21)-14 

[01 12] e © «t 5 tcfts l fe^sfiM 9 mmmm 

T, 5S3H$tt*JMliL;feo BttfettjSSTfcD, tfttiJB 
5£*frofciKi«, 6 7 0 nmtS3tli-mt5^ 
*Wl/*f#fc„ Sfe, «E-WSW^*ffo fetes, 
8Vt'2 3 0 c d/m20WjS^#5>nfeo 

[01 13] c©#aw^«3t*f*ff«a, gfHHB 
«Tfc 1 ^r^r^SLfe^ *?*{bttM5nft3(p^ 

feo SfeMOTfi 1 0 0 c d/mZTSSS^^-SfCii 

sLT^^LT^M^^^fe^ 

STM 7 OBIT'S ofe D 
[0 114] gflffl 1 0 

*^UfiMJ± . -IKSC [ I ] Xtt [ 1 1 ] o 7 5 y x f - U ;Wt^ 
^©^■5, Tf2«ifiS (2 1) - l 5©7577;^U;l/ 
ft^tTIH^jiS (2 l) -7©7S/*?-'J;Wfc£ 
^t^il^to (fifijtl : 3) ^lfcLTffiV\ 9 

[0 115] 

Ut2 3] flfiga (2 l) -7 : 
f,o-Q-chch-Q4™ 

^V(>CHCH^>CF 3 



^iiS (2 l) -1 5 : 



(21>15 

[01 is] c©«fc3fcfraaLfcnssffli o©wa«w 

T, f§ft#tt£f¥llLfeo ^fett^feTSO, #tt»!J 
^^TofelSm, 6 3 0 nmfcfBfcfc:-***rr**^ 

thfrizmco sfe, «i±-®fiM^fofet£5, 

8 VP 7 0 0 c d/mZOlg^5.nft, 

[0117] e^^m^Tt^^Mi, ssiiih 

MTfc 1 ^r^^SLfe^ fg?&{kteilf?2nfefro 

feo $feOTtifi5 0 c d/ / m2T«fa^-^tii« 
LTiiM^LT^M^ft^feB^ SSA^S-TSS 
t?3 0 0^Hl?feofe o 

[0118] 1 

-nas [ 1 ] xi± [i i] 07 5 / xf- u ;wk-& 

a©^, TIBfifiiS (2 1) - 1 8©75/7,^U;U 

it^t±mmm^ (20 -lors/^f-uM^ 

%t®ig#l& (S*tb 3 : 1) ttf&tM£LTm\ ¥ 

s„ mmm, m&tt>. nmvu icmmLxmmn 

[0 119] 

lit 2 4] (2 1) -1 8 : 



[0 12 0] e^cfc^cf^Lfe^MlJl lO^fflSW 
£*frofe*SS* 6 4 0 nmfcfBfc 

ttfrzmco sfe, mff-wsM^ft^ fetes, 

8VT*4 5 0 c d/m 2 OilEfjS^#?)nfeo 

[0121] e©W^«Wfg^?^fW^ SUM 

site 1 !rHfffl»aLfeA\ i?^w±ii?ns^o 

feo $fe«]»lff£5 0 c d/m2TWI^-Sfcii« 

■pi 7 om-es^ft. 
[0122] mm 1 2 

#H»iJfci\ -»S [I] (D7^/7>?VMk&®<D5 
*>. TfBflliiie (2 1) -2<D7^/X^VMt^t 
A 1 q 3 tcD^^*?lilKlttfg7tHtLTfflV\ ~> 

So Btil& «£tk, HMij2tWLT^tt^ 



[0 12 3] 

Ut2 5] (2 1) - 2 : 

cT 0 ^ "S^> ch - ch -o^ 

(21>2 

[0 12 4] COi5tfaiLft*««il 2<D*r«S# 

tnm\z^m&^mi-Dtc%^ i 2 0 nm#iat^ 

£?:tTofci:;i5, 8VP3 0 0 c d/m2©»fisWI 

[0 12 5] C0£«te#f)^?£ftSit& SUflH 

/Co Sfe, ?J)WfS5 0 c d/m2-Z?Sflfcte*-£fcii 

ST 2 2 Offl^oft 0 
[0 12 6] HffiM 1 3 

#fia£W±, Hte£ [I] ©75/X?-'J;Wfc£*©3 
13, TfE«iiS (21) -3©75/*?-y;Wfc£»fc 

A 1 q 3 fc0g^**?*3lte«3OTfcLTfflV\ ^> 

5o mum* tfw&tt, mam2tcatwL-ctiwmn 

[0 12 7] 

[ft 2 6] #t^S (2 1) -3 : 



(21>3 W 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electric field light emitting 
device, which has high luminosity and stable red luminescence. 
SOLUTION: A mixture containing at least one sort of aminostyryl compound 
expressed with the following formula [I] or [II] to at least 1 part of an organic 
layers 5, 5a, or 5b, which have a luminescence domain, is contained. Formula 
[I]: Y1-CH=CH-X1-CH=CH-Y2 Formula [II]: Y3-CH=CH-X2 However in the 
formula, X1 and X2 express aryl group, such as anthracene group, and Y1 , Y2 
and Y3 express arylamino group or the like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Organic electroluminescence devices characterized by consisting of 
mixture with which the at least 1 section of said organic layer contained at least 
one sort of an amino styryl compound expressed with the following general 
formula [I] or [II] in the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode. 

[General-formula I]: It is the radical as which X1 is expressed in either of 
following general formula (1) - (4) in Y1-CH=CH-X1-CH=CH-Y2 general-formula 
[ll]:Y3-CH=CH-X2[, however said general formula [I], and is [Formula 1]. 




(1) (2) (3) 




(4) 



(However, in each of R1-R8 in said general formula (1) - (4), R9-R16, R17-R24, 
and R25-R32, at least one is the radical chosen from the halogen atom, the nitro 
group, the cyano group, and the trifluoromethyl radical, and others are the 
radicals chosen from a hydrogen atom, an alkyl group, an aryl group, an alkoxy 



group, the halogen atom, the nitro group, the cyano group, and the 
trifluoromethyl radical.) Moreover, they may be the same or may differ. 
Moreover, it is the radical as which X2 is expressed in either of following general 
formula (5) - (17) in said general formula [II], and is [Formula 2]. 




(8) (9) (10) 




(11) (12) (13) 




(However, in said general formula (5) - (17), R33-R141 are the radicals chosen 
from a hydrogen atom or the halogen atom, the nitro group, the cyano group, 
and the trifluoromethyl radical, and its they may be the same or they may differ.) 
Moreover, Y1, Y2, and Y3 in said general formula [I] and [II] are the radical 
chosen from the aryl group which may have a hydrogen atom, the alkyl group 
which may have a substituent, or the substituent expressed with either of 
following general formula (18) - (20), and its they may be the same or they may 
differ. 

[Formula 3] 



(However, Z1 and Z2 in said general formula (18) are the radical chosen from 
the hydrogen atom, the alkyl group which may have a substituent, or the aryl 
group which may have a substituent, and its they may be the same or they may 
differ.) Moreover, in said general formula (19) and (20), R142-R158 are the 
radicals chosen from a hydrogen atom, the alkyl group which may have a 
substituent, the aryl group which may have a substituent, the alkoxy group which 
may have a substituent, the halogen atom, the nitro group, the cyano group, and 




(18) 



(20) 



(19) 



the trifluoromethyl radical, and its they may be the same or they may differ.] 
[Claim 2] Organic electroluminescence devices according to claim 1 said whose 
organic layer is a mixture layer which has the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and contained at least one sort of the amino styryl 
compound of said organic layers by which an electron transport layer is 
expressed at least with said general formula [I] or [II]. 

[Claim 3] Organic electroluminescence devices according to claim 1 said whose 
organic layer is a mixture layer which has the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and contained at least one sort of the amino styryl 
compound of said organic layers by which a hole transportation layer is 
expressed at least with said general formula [I] or [II]. 

[Claim 4] Organic electroluminescence devices according to claim 1 which are 
the mixture layers in which said organic layer has the organic laminated 
structure to which the laminating of a hole transportation layer and the electron 
transport layer was carried out, and said hole transportation layer contained at 
least one sort of an amino styryl compound expressed with said general formula 
[I] or [II], and are the mixture layers in which said electron transport layer 
contained at least one sort of an amino styryl compound expressed with said 



general formula [I] or [II]. 

[Claim 5] Organic electroluminescence devices according to claim 1 said whose 
organic layer is a mixture layer which has the organic laminated structure to 
which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and contained at least one sort of the 
amino styryl compound of said organic layers by which a luminous layer is 
expressed at least with said general formula [I] or [II]. 

[Claim 6] Organic electroluminescence devices according to claim 1 whose rate 
of said amino styryl compound in said mixture is 10 - 100 % of the weight. 
[Claim 7] Organic electroluminescence devices characterized by consisting of 
mixture with which the at least 1 section of said organic layer contained at least 
one sort of the amino styryl compound shown by following structure-expression 
(21)-1-(21)-20 in the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode. 
[Formula 4] 
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[Claim 8] Organic electroluminescence devices according to claim 7 said whose 
organic layer is a mixture layer which has the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and contained at least one sort of the amino styryl 
compound of said organic layers in which an electron transport layer is shown by 
said structure-expression (21)-1-(21)-20 at least. 

[Claim 9] Organic electroluminescence devices according to claim 7 said whose 



organic layer is a mixture layer which has the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and contained at least one sort of the amino styryl 
compound of said organic layers in which a hole transportation layer is shown by 
said structure-expression (21)-1-(21)-20 at least. 

[Claim 10] Said organic layer has the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. It is the mixture layer in which said hole transportation layer 
contained at least one sort of the amino styryl compound shown by said 
structure-expression (21)-1-(21)-20. And organic electroluminescence devices 
according to claim 7 which are the mixture layers in which said electron transport 
layer contained at least one sort of the amino styryl compound shown by said 
structure-expression (21 )-1 -(21 )-20. 

[Claim 11] Organic electroluminescence devices according to claim 7 said 
whose organic layer is a mixture layer which has the organic laminated structure 
to which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and contained at least one sort of the 
amino styryl compound of said organic layers in which a luminous layer is shown 
by said structure-expression (21)-1-(21)-20 at least. 

[Claim 12] Organic electroluminescence devices according to claim 7 whose rate 



of said amino styryl compound in said mixture is 1 0 - 1 00 % of the weight. 
[Claim 13] Organic electroluminescence devices to which the at least 1 section 
of said organic layer is characterized by consisting of mixture containing at least 
one sort of the amino styryl compound shown by following structure-expression 
(21)-1-(21)-20, and the red luminescence coloring matter which has the 
luminescence maximum in the range of 600nm - 700nm in the organic 
electroluminescence devices by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode. 
[Formula 5] 
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[Claim 14] Organic electroluminescence devices according to claim 13 said 
whose organic layer is a mixture layer which has the organic laminated structure 
to which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and contained at least one sort of the amino styryl 
compound of said organic layers in which an electron transport layer is shown by 
said structure-expression (21)-1-(21)-20 at least. 

[Claim 15] Organic electroluminescence devices according to claim 13 said 
whose organic layer is a mixture layer which has the organic laminated structure 
to which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and contained at least one sort of the amino styryl 



compound of said organic layers in which a hole transportation layer is shown by 
said structure-expression (21)-1-(21)-20 at least. 

[Claim 16] Said organic layer has the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. It is the mixture layer in which said hole transportation layer 
contained at least one sort of the amino styryl compound shown by said 
structure-expression (21)-1-(21)-20. And organic electroluminescence devices 
according to claim 13 which are the mixture layers in which said electron 
transport layer contained at least one sort of the amino styryl compound shown 
by said structure-expression (21)-1-(21)-20. 

[Claim 17] Organic electroluminescence devices according to claim 13 said 
whose organic layer is a mixture layer which has the organic laminated structure 
to which the laminating of a hole transportation layer, a luminous layer, and the 
electron transport layer was carried out, and contained at least one sort of the 
amino styryl compound of said organic layers in which a luminous layer is shown 
by said structure-expression (21)-1-(21)-20 at least. 

[Claim 18] Organic electroluminescence devices according to claim 13 whose 
rate of said amino styryl compound in said mixture is 10 - 100 % of the weight. 
[Claim 19] Organic electroluminescence devices which consist of mixture with 
which the at least 1 section of said organic layer contained at least one sort of an 



amino styryl compound expressed with the following general formula [I] or [II] in 
the organic electroluminescence devices by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode, and are 
characterized by a hole blocking layer existing in contact with the cathode side of 
the layer which consisted of mixture of a parenthesis. 

[General-formula I]: It is the radical as which X1 is expressed in either of 
following general formula (1) - (4) in Y1-CH=CH-X1-CH=CH-Y2 general-formula 
[ll]:Y3-CH=CH-X2[, however said general formula [I], and is [Formula 6]. 



(However, in each of R1-R8 in said general formula (1) - (4), R9-R16, R17-R24, 
and R25-R32, at least one is the radical chosen from the halogen atom, the nitro 
group, the cyano group, and the trifluoromethyl radical, and others are the 
radicals chosen from a hydrogen atom, an alkyl group, an aryl group, an alkoxy 
group, the halogen atom, the nitro group, the cyano group, and the 
trifluoromethyl radical.) Moreover, they may be the same or may differ. 





(4) 



Moreover, it is the radical as which X2 is expressed in either of following general 
formula (5) - (17) in said general formula [II], and is [Formula 7]. 




(8) (9) (10) 




(However, in said general formula (5) - (17), R33-R141 are the radicals chosen 
from a hydrogen atom or the halogen atom, the nitro group, the cyano group, 



and the trifluoromethyl radical, and its they may be the same or they may differ.) 
Moreover, Y1, Y2, and Y3 in said general formula [I] and [II] are the radical 
chosen from the aryl group which may have a hydrogen atom, the alkyl group 
which may have a substituent, or the substituent expressed with either of 
following general formula (18) - (20), and its they may be the same or they may 
differ. 



[Formula 8] 




(19) 



(However, Z1 and Z2 in said general formula (18) are the radical chosen from 
the hydrogen atom, the alkyl group which may have a substituent, or the aryl 
group which may have a substituent, and its they may be the same or they may 
differ.) Moreover, in said general formula (19) and (20), R142-R158 are the 
radicals chosen from a hydrogen atom, the alkyl group which may have a 
substituent, the aryl group which may have a substituent, the alkoxy group which 
may have a substituent, the halogen atom, the nitro group, the cyano group, and 
the trifluoromethyl radical, and its they may be the same or they may differ.] 
[Claim 20] Organic electroluminescence devices according to claim 19 in which 



said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, it is a 
mixture layer containing at least one sort of the amino styryl compound of said 
organic layers to which an electron transport layer is expressed with said general 
formula [I] or [II] at least, and said hole blocking layer exists in contact with the 
cathode side of said mixture layer. 

[Claim 21] Organic electroluminescence devices according to claim 19 in which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, it is a 
mixture layer containing at least one sort of the amino styryl compound of said 
organic layers to which a hole transportation layer is expressed with said general 
formula [I] or [II] at least, and said hole blocking layer exists in contact with the 
cathode side of said mixture layer. 

[Claim 22] Said organic layer has the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. It is the mixture layer in which said hole transportation layer 
contained at least one sort of an amino styryl compound expressed with said 
general formula [I] or [II]. And organic electroluminescence devices according to 
claim 19 in which it is the mixture layer in which said electron transport layer 
contained at least one sort of an amino styryl compound expressed with said 



general formula [I] or [II], and said hole blocking layer exists in contact with the 
cathode side of the electronic transportability luminous layer of a parenthesis. 
[Claim 23] Organic electroluminescence devices according to claim 19 in which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer, a luminous layer, and the electron transport layer 
was carried out, it is a mixture layer containing at least one sort of the amino 
styryl compound of said organic layers to which said luminous layer is expressed 
with said general formula [I] or [II] at least, and said hole blocking layer exists in 
contact with the cathode side of said mixture layer. 

[Claim 24] Organic electroluminescence devices according to claim 19 whose 
rate of said amino styryl compound in said mixture is 10 - 100 % of the weight. 
[Claim 25] Organic electroluminescence devices which consist of mixture with 
which the at least 1 section of said organic layer contained at least one sort of 
the amino styryl compound shown by following structure-expression 
(21)-1-(21)-20 in the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode, and are characterized by a hole blocking layer existing in contact with 
the cathode side of the layer which consisted of mixture of a parenthesis. 
[Formula 9] 
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[Claim 26] Organic electroluminescence devices according to claim 25 to which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, it is a 
mixture layer containing at least one sort of the amino styryl compound of said 



organic layers in which an electron transport layer is shown by said 
structure-expression (21)-1-(21)-20 at least, and said hole blocking layer exists 
in a cathode side in contact with said mixture layer. 

[Claim 27] Organic electroluminescence devices according to claim 25 to which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, it is a 
mixture layer containing at least one sort of the amino styryl compound of said 
organic layers in which a hole transportation layer is shown by said 
structure-expression (21)-1-(21)-20 at least, and said hole blocking layer exists 
in a cathode side in contact with said mixture layer. 

[Claim 28] Said organic layer has the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. It is the mixture layer in which said hole transportation layer 
contained at least one sort of the amino styryl compound shown by said 
structure-expression (21)-1-(21)-20. And it is the mixture layer in which said 
electron transport layer contained at least one sort of the amino styryl compound 
shown by said structure-expression (21)-1-(21)-20. And organic 
electroluminescence devices according to claim 25 in which said hole blocking 
layer exists in contact with the cathode side of this electronic transportability 
luminous layer. 



[Claim 29] Organic electroluminescence devices according to claim 25 in which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer, a luminous layer, and the electron transport layer 
was carried out, it is a mixture layer containing at least one sort of the amino 
styryl compound of said organic layers said luminous layer is indicated to be by 
said structure-expression (21)-1-(21)-20 at least, and said hole blocking layer 
exists in contact with the cathode side of said mixture layer. 
[Claim 30] Organic electroluminescence devices according to claim 25 whose 
rate of said amino styryl compound in said mixture is 10 - 100 % of the weight. 
[Claim 31] In the organic electroluminescence devices by which the organic 
layer which has a luminescence field is prepared between an anode plate and 
cathode At least one sort of the amino styryl compound in which the at least 1 
section of said organic layer is shown by following structure-expression 
(21)-1-(21)-20, Organic electroluminescence devices which consist of mixture 
containing the red luminescence coloring matter which has the luminescence 
maximum in the range of 600nm - 700nm, and are characterized by a hole 
blocking layer existing in contact with the cathode side of the layer which 
consisted of mixture of a parenthesis. 
[Formula 10] 



h-0- ch,ch - 



(21)-4 

^i-Q^hch-^Shch-Q-i^ 




(21>16 (21)-17 



C21M8 (20-19 »»-20 

[Claim 32] Organic electroluminescence devices according to claim 31 to which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, it is a 
mixture layer containing at least one sort of the amino styryl compound of said 



organic layers in which an electron transport layer is shown by said 
structure-expression (21)-1-(21)-20 at least, and said hole blocking layer exists 
in a cathode side in contact with said mixture layer. 

[Claim 33] Organic electroluminescence devices according to claim 31 to which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer and the electron transport layer was carried out, it is a 
mixture layer containing at least one sort of the amino styryl compound of said 
organic layers in which a hole transportation layer is shown by said 
structure-expression (21)-1-(21)-20 at least, and said hole blocking layer exists 
in a cathode side in contact with said mixture layer. 

[Claim 34] Said organic layer has the organic laminated structure to which the 
laminating of a hole transportation layer and the electron transport layer was 
carried out. It is the mixture layer in which said hole transportation layer 
contained at least one sort of the amino styryl compound shown by said 
structure-expression (21)-1-(21)-20. And it is the mixture layer in which said 
electron transport layer contained at least one sort of the amino styryl compound 
shown by said structure-expression (21)-1-(21)-20. And organic 
electroluminescence devices according to claim 31 in which said hole blocking 
layer exists in contact with the cathode side of this electronic transportability 
luminous layer. 



[Claim 35] Organic electroluminescence devices according to claim 31 in which 
said organic layer has the organic laminated structure to which the laminating of 
a hole transportation layer, a luminous layer, and the electron transport layer 
was carried out, it is a mixture layer containing at least one sort of the amino 
styryl compound of said organic layers said luminous layer is indicated to be by 
said structure-expression (21)-1-(21)-20 at least, and said hole blocking layer 
exists in contact with the cathode side of said mixture layer. 
[Claim 36] Organic electroluminescence devices according to claim 31 whose 
rate of said amino styryl compound in said mixture is 10 - 100 % of the weight. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence 
devices (organic EL device) by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode. 
[0002] 

[Description of the Prior Art] The lightweight and efficient flat-panel display is 



briskly studied and developed as an object for the screen display of a computer 
or television. 

[0003] first - although brightness of the Braun tube (CRT) is high, and it is used 
most mostly as a current display since color reproduction nature is good - ** - it 
is high and power consumption also has heavily the problem of being high. 
[0004] Moreover, liquid crystal displays, such as an active-matrix drive, are 
commercialized as a lightweight and efficient flat-panel display. However, the 
angle of visibility of a liquid crystal display is narrow, and since it is not 
spontaneous light, it has the trouble of not having sufficient response engine 
performance to that the power consumption of a back light is large, and the 
high-speed video signal of a high definition with which utilization will be expected 
from now on under an environment dark in a perimeter. Technical problems, like 
especially the thing for which the display of big screen size is manufactured is 
difficult, and the cost is high also occur. 

[0005] Although there is possibility of the display using the light emitting diode as 
an alternative over this, too, a manufacturing cost is high and the technical 
problem to utilization is large as a display candidate of a low price who there are 
problems, like it is difficult to form the matrix structure of a light emitting diode on 
the substrate whose number is one, and replaces the Braun tube. 
[0006] Organic electroluminescence devices (organic EL device) using an 



organic luminescent material as a flat-panel display which may solve many of 
these technical problems attract attention recently. That is, by using an organic 
compound as a luminescent material, a speed of response is high-speed with 
spontaneous light, and implementation of a flat-panel display without an 
angle-of-visibility dependency is expected. 

[0007] The configuration of organic electroluminescence devices forms the 
organic thin film containing the luminescent material which emits light by 
impregnation of a current between the positive electrode of translucency, and 
metal cathode. C. W.Tang, S.A.VanSlyke, etc. In the research report of the 
51st-volume No. 12 Applied Physics Letters 913-915-page (1987) printing The 
component structure which emits light when the hole and electron which were 
poured in into the organic film from each electrode recombine an organic thin 
film as two-layer structure of the thin film which consists of an electron hole 
transportability ingredient, and the thin film which consists of an electronic 
transportability ingredient was developed (organic EL device of single hetero 
structure). 

[0008] With this component structure, either the electron hole transportation 
ingredient or the electronic transportation ingredient serves as luminescent 
material, and luminescence occurs by the wavelength range corresponding to 
the energy gap of the ground state and excitation state of luminescent material. 



By considering as such two-layer structure, reduction of large driver voltage and 
an improvement of luminous efficiency were made. 

[0009] Then, C.Adachi, S.Tokita, T.Tsutsui, S.Saito etc. As indicated by the 
research report of Japanese Journal of Applied Physics volume [ 27th ] No. 2 
L269-L 271 -page (1988) printing The three-tiered structure (organic EL device of 
double hetero structure) of an electron hole transportation ingredient, 
luminescent material, and an electronic transportation ingredient is developed. 
Furthermore, C.W.Tang, S.A.VanSlyke, C.H.Chen, etc. Journal of Applied 
Physics As indicated by the research report of the 65th-volume No. 9 
3610-3616-page (1989) printing The component structure where luminescent 
material was included in the electronic transportation ingredient etc. was 
developed. By these researches, by the low battery, the possibility of 
luminescence of high brightness is verified and researches and developments 
are done very actively in recent years. 

[0010] It can be said that there is an organic compound used for luminescent 
material about the advantage that the luminescent color is theoretically 
changeable into arbitration by changing the molecular structure from the 
versatility. Therefore, it can be said to be easy by performing a molecular design 
compared with the thin film EL element which used the inorganic substance to 
arrange three good colors of R (red), G (green), and B (blue) of color purity 



required for a full color display. 
[0011] 

[Problem(s) to be Solved by the Invention] However, also in organic 
electroluminescence devices, there is a problem which must be solved in fact. 
As an electronic transportation ingredient by which is difficult for development of 
the stable red light emitting device of high brightness, and the current report is 
carried out tris (eight quinolinol) aluminum (the following, Alq3, and an 
abbreviated name --) the example (Chem.Funct.Dyes, Proc.lnt.Symp., 2nd 
P.536 (1993), etc. - also setting -- the highest brightness -) of red luminescence 
which doped DCM [a 

4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran] The 
satisfaction as a display ingredient of dependability does not go. 
[0012] Moreover, T.Tsutsui and D.U.Kim Inorganic and Organic 
electroluminescence BSB-BCN reported at the meeting (1996 Berlin) is 1000 
cd/m2. Although the above high brightness is realized, it cannot be said to be 
what has a perfect chromaticity as red which corresponds in full color. 
[0013] The present condition is that implementation of stability and the high red 
light emitting device of color purity is furthermore desired by high brightness. 
[0014] Moreover, in JP,7-188649,A (Japanese Patent Application No. No. 
148798 [ six to ]), although it has proposed using a specific JISUCHIRIRU 



compound as an organic electroluminescence ingredient, the target luminescent 
color is blue and it is not an object for red. on the other hand, a hole and an 
electron join together efficiently in a luminous layer by [ of a hole and an electron 
/ energy ] shutting up and making structure in the laminated structure of organic 
electroluminescence devices, and it is reported that pure luminescence original 
with high brightness and luminescent material can be obtained - **** 
(JP.10-79297A JP.11-204258A JP,11-204264,A, JP.11-204259A etc.) - the 
target luminescent color is blue too and is not an object for red. 
[0015] The purpose of this invention is to offer the organic electroluminescence 
devices which have high brightness and stable red or red Mr. luminescence. 
[0016] The second purpose of this invention promotes the hole in a luminous 
layer, and electronic recombination in the organic electroluminescence devices 
containing the mixture containing the compound of this invention which has a 
fluorescence yield high originally and was excellent also in thermal stability, and 
is to offer the organic electroluminescence devices which present further high 
brightness and efficient luminescence. 
[0017] 

[Means for Solving the Problem] In order that this invention may solve the 
above-mentioned technical problem, as a result of inquiring wholeheartedly, a 
header and this invention are reached [ that the stable full color display 



implementation of high brightness can be provided with the red light emitting 
device of very useful high-reliability, and ] by using a specific styryl compound 
and mixture with the ingredient which can transmit energy efficiently as a 
luminescent material. 

[0018] That is, this invention relates to the organic electroluminescence devices 
characterized by consisting of mixture with which the at least 1 section of said 
organic layer contained at least one sort of an amino styryl compound expressed 
with the following general formula [I] or [II] in the organic electroluminescence 
devices by which the organic layer which has a luminescence field is prepared 
between an anode plate and cathode. 

[General-formula I]: It is the radical as which X1 is expressed in either of 
following general formula (1) - (4) in Y1-CH=CH-X1-CH=CH-Y2 general-formula 
[ll]:Y3-CH=CH-X2[, however said general formula [I], and is [Formula 1 1]. 




(1) (2) (3) 




(However, it sets to each of R1-R8 in said general formula (1) - (4), R9-R16, 



R17-R24, and R25-R32.) At least one A halogen atom (for example, below : a 
fluorine, chlorine, etc. are the same), It is the radical chosen from the nitro group, 
the cyano group, and the trifluoromethyl radical, and others are the radicals 
chosen from a hydrogen atom, an alkyl group, an aryl group, an alkoxy group, 
the halogen atom, the nitro group, the cyano group, and the trifluoromethyl 
radical. Moreover, they may be the same or may differ. 

Moreover, it is the radical as which X2 is expressed in either of following general 
formula (5) - (17) in said general formula [II], and is [Formula 12]. 





(10) 
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(12) 



(13) 




(14) 




(However, in said general formula (5) - (17), R33-R141 are the radicals chosen 
from a hydrogen atom or the halogen atom, the nitro group, the cyano group, 
and the trifluoromethyl radical, and its they may be the same or they may differ.) 
Moreover, Y1, Y2, and Y3 in said general formula [I] and [II] are the radical 
chosen from the aryl group which may have a hydrogen atom, the alkyl group 
which may have a substituent, or the substituent expressed with either of 
following general formula (18) - (20), and its they may be the same or they may 
differ. 



[Formula 13] 




(However, Z1 and Z2 in said general formula (18) are the radical chosen from 
the hydrogen atom, the alkyl group which may have a substituent, or the aryl 



group which may have a substituent, and its they may be the same or they may 
differ.) Moreover, in said general formula (19) and (20), R142-R158 are the 
radicals chosen from a hydrogen atom, the alkyl group which may have a 
substituent, the aryl group which may have a substituent, the alkoxy group which 
may have a substituent, the halogen atom, the nitro group, the cyano group, and 
the trifluoromethyl radical, and its they may be the same or they may differ.] 
[0019] At least one sort of an amino styryl compound expressed in the 
above-mentioned general formula [I] as the above "mixture" here, At least one 
sort of an amino styryl compound expressed with mixture [ with the compound of 
others which have a property advantageous to attaining the purpose of this 
invention ];, or the above-mentioned general formula [II], Mixture with the 
compound of others which have a property advantageous to attaining the 
purpose of this invention; At least one sort of an amino styryl compound further 
expressed with the above-mentioned general formula [I], At least one sort of an 
amino styryl compound expressed with at least 1 sort of mixture; or the 
above-mentioned general formula [I] of the amino styryl compound expressed 
with the above-mentioned general formula [II], The mixture of at least one sort of 
an amino styryl compound expressed with the above-mentioned general formula 
[II] and the compound of others which have a property advantageous to attaining 
the purpose of this invention is meant. 



[0020] This invention can offer the component which was chemically [ electrically, 
thermally, or ] excellent in stability while stable red luminescence is obtained by 
high brightness, since the mixture containing at least one sort of an amino styryl 
compound expressed with the above-mentioned general formula [I] or [II] is used 
for luminescent material. 

[0021] An ingredient usable in order to form the mixture based on this invention 
containing the amino styryl compound expressed with the above-mentioned 
general formula [I] used for this invention, or [II] Although it should not be limited 
especially, for example besides the amino styryl compound expressed with the 
above-mentioned general formula [I] of this invention, or [II] Hole transportation 
ingredients (for example, aromatic amine etc.), an electronic transportation 
ingredient For example, a series of (Alq3, pyrazolines, compounds), etc. 
generally used as a dopant for red luminescence (DCM and its analogue, 
porphyrins, phthalocyanines, a perylene compound, the Nile red, squarylium 
compound, etc.) etc. are mentioned. 

[0022] While becoming possible to aim at improvement in electron hole 
transportability ability, charge transportability ability, or the luminescence engine 
performance by using as a formation ingredient of the mixture containing the 
amino styryl compound express with the above-mentioned general formula [I] or 
[II] in each compound which carried out [ above-mentioned ] instantiation based 



on this invention and obtaining stable red luminescence by high brightness more, 
it can consider as the component which was further excellent also electrically, 
thermally, or chemically. 

[0023] in the amino styryl compound expressed with the above-mentioned 
general formula [I] used for this invention, or [II], although the above X1 (the 
above-mentioned general formula (1) - (4)) and the above X2 (the 
above-mentioned general formula (5) - (17)) are important when the luminescent 
material used for this invention produces red luminescence, the number of the 
benzene rings increases, for example ~ alike - following - the luminescence 
wavelength of an organic luminescent material - a long wave - there is an 
inclination shifted to a merit side. 

[0024] In the organic electroluminescence devices of this invention, the amino 
styryl compound shown by the above-mentioned general formula [I] and the 
above-mentioned general formula [II] which are luminescent material has an 
usable kind, even if there is little molecular structure like following 
structure-expression (21 )-1 -(21 )-20. 
[Formula 14] 
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[0025] In order to solve the above-mentioned technical problem, as a result of 
inquiring wholeheartedly again, this invention person used to produce the 
organic electroluminescence devices which constituted the at least 1 section of 
an organic layer which has a luminescence field from mixture containing a 
specific amino styryl compound and specific red luminescence coloring matter, 
and used to reach this invention which offers the component of high brightness 
and high-reliability further. 



[0026] Namely, this invention is set to the organic electroluminescence devices 
by which the organic layer which has a luminescence field is prepared between 
an anode plate and cathode. At least one sort of the amino styryl compound in 
which the at least 1 section of said organic layer is shown by the 
above-mentioned structure-expression (21)-1-(21)-20, It is involved in the 
organic electroluminescence devices characterized by consisting of mixture 
containing the red luminescence coloring matter which has the luminescence 
maximum in the range of 600nm - 700nm. 

[0027] Especially if the above-mentioned red luminescence coloring matter is the 
compound which has the luminescence maximum in the range of 600nm - 
700nm, it should not be limited, but as mentioned above, a series of compounds 
(DCM and its analogue, porphins, phthalocyanines, a perylene compound, the 
Nile red, squarylium compound, etc.) generally used as a dopant for red 
luminescence are mentioned. 

[0028] By including the above-mentioned red luminescence coloring matter, the 
luminescence engine performance can be improved more and stable red 
luminescence can be further obtained by high brightness. 
[0029] This invention may be the mixture layer which said organic layer has the 
organic laminated structure to which the laminating of a hole transportation layer 
and the electron transport layer was carried out, and contained at least one sort 



of the amino styryl compound of said organic layers to which an electron 
transport layer is expressed with said general formula [I] or [II] at least, or the 
amino styryl compound shown by said structure-expression (21)-1-(21)-20, for 
example. 

[0030] Moreover, said organic layer has the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out, and may be a mixture layer containing at least one sort of the amino 
styryl compound of said organic layers to which a hole transportation layer is 
expressed with said general formula [I] or [II] at least, or the amino styryl 
compound shown by said structure-expression (21)-1-(21)-20. 
[0031] Moreover, said organic layer has the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out. The amino styryl compound by which said hole transportation layer 
is expressed with the above-mentioned general formula [I] or [II], Or it is a 
mixture layer containing at least one sort of the amino styryl compound shown 
by said structure-expression (21)-1-(21)-20. And said electron transport layer 
may be a mixture layer containing at least one sort of the amino styryl compound 
expressed with the above-mentioned general formula [I] or [II], or the amino 
styryl compound shown by said structure-expression (21)-1-(21)-20. 
[0032] Moreover, said organic layer has the organic laminated structure to which 



the laminating of a hole transportation layer, a luminous layer, and the electron 
transport layer was carried out, and may be a mixture layer containing at least 
one sort of the amino styryl compound of said organic layers to which a luminous 
layer is expressed with said general formula [I] or [II] at least, or the amino styryl 
compound shown by said structure-expression (21)-1-(21)-20. 
[0033] As for this invention, it is still more desirable that it is [ of said amino styryl 
compound in said mixture ] 10 - 100 % of the weight comparatively. 
[0034] Moreover, in the organic electroluminescence devices containing the 
mixture containing the compound of above-mentioned this invention which has a 
fluorescence yield high originally and was excellent also in thermal stability, by 
putting a hole (electron hole) blocking layer on the cathode side of a luminous 
layer, recombination of a hole and an electron is efficiently performed in a 
luminous layer, and this invention comes to offer the organic 
electroluminescence devices from which pure luminescence original with 
luminescent material is obtained high brightness and efficient. 
[0035] Namely, this invention is set to the organic electroluminescence devices 
by which the organic layer which has a luminescence field is prepared between 
an anode plate and cathode again. The amino styryl compound by which the at 
least 1 section of said organic layer is expressed with said general formula [I] or 
[II], Or mixture (the red luminescence coloring matter which has the 



luminescence maximum in 600nm - the above mentioned 700nm may be 
contained in this mixture.) containing at least one sort of the amino styryl 
compound (following, the same) shown by said structure-expression 
(21)-1-(21)-20 : It consists of being the same hereafter and is involved in the 
organic electroluminescence devices characterized by a hole blocking layer 
existing in contact with the cathode side of the layer which consisted of mixture 
of a parenthesis. 

[0036] For example, said organic layer has the organic laminated structure to 
which the laminating of a hole transportation layer and the electron transport 
layer was carried out, and said hole blocking layer is able to be a mixture layer 
containing at least one sort of the amino styryl compound of said organic layers 
to which an electron transport layer is expressed with said general formula [I] or 
[II] at least, and to exist in contact with the cathode side of said mixture layer. 
[0037] Moreover, said organic layer has the organic laminated structure to which 
the laminating of a hole transportation layer and the electron transport layer was 
carried out, and said hole blocking layer is able to be a mixture layer containing 
at least one sort of the amino styryl compound of said organic layers to which a 
hole transportation layer is expressed with said general formula [I] or [II] at least, 
and to exist in contact with the cathode side of said mixture layer. 
[0038] Moreover, said organic layer has the organic laminated structure to which 



the laminating of a hole transportation layer and the electron transport layer was 
carried out. It is the mixture layer in which said hole transportation layer 
contained at least one sort of an amino styryl compound expressed with said 
general formula [I] or [II]. And it is the mixture layer in which said electron 
transport layer contained at least one sort of an amino styryl compound 
expressed with said general formula [I] or [II], and said hole blocking layer is able 
to exist in contact with the cathode side of the electronic transportability 
luminous layer of a parenthesis. 

[0039] Moreover, said organic layer has the organic laminated structure to which 
the laminating of a hole transportation layer, a luminous layer, and the electron 
transport layer was carried out, and said hole blocking layer is able to be a 
mixture layer containing at least one sort of the amino styryl compound of said 
organic layers to which said luminous layer is expressed with said general 
formula [I] or [II] at least, and to exist in contact with the cathode side of said 
mixture layer. 

[0040] Furthermore, it is desirable that the rate of said amino styryl compound in 
said mixture is 10 - 100 % of the weight. 

[0041] Moreover, it is desirable for the ingredient suitable for a hole blocking 
layer to be what has the following energy states. Namely, the thing in energy 
level with the highest occupancy molecular-orbital level of the ingredient which 



forms a hole blocking layer lower than the highest occupancy molecular-orbital 
level of the ingredient which forms the layer which touches the anode plate side 
of a hole blocking layer, In addition, and the minimum non-occupying 
molecular-orbital level of the ingredient which forms a hole blocking layer It is 
being in energy level lower than the minimum non-occupying molecular-orbital 
level of the ingredient which forms the layer which is in energy level higher than 
the minimum non-occupying molecular-orbital level of the ingredient which forms 
the layer which touches the anode plate side of a hole blocking layer, and 
touches the cathode side of a hole blocking layer. 

[0042] Although the phenanthroline derivative shown in JP,10-79297,A, 
JP,11-204258,A, JP,11-204264,A, J P,1 1-204259, A, etc. is mentioned as such 
an ingredient, if the conditions of the above-mentioned energy level are fulfilled, 
it will not be limited to a phenanthroline derivative. 

[0043] Drawing 1 - drawing 4 and drawing 5 - drawing 8 show the example of 
organic electroluminescence devices based on this invention, respectively. 
[0044] Drawing 1 is the transparency mold organic electroluminescence devices 
A to which the luminescence light 20 penetrates cathode 3, and the 
luminescence light 20 can be observed also from a protective layer 4 side. 
Drawing 2 shows the reflective mold organic electroluminescence devices B 
which also obtain the reflected light in cathode 3 as a luminescence light 20. 



[0045] Among drawing, one is a substrate for forming organic 
electroluminescence devices, and can use glass, plastics, and other proper 
ingredients. Moreover, a substrate can also be shared when using organic 
electroluminescence devices combining other display devices. 2 - a transparent 
electrode (anode plate) - it is - ITO (Indium tin oxide) and Sn02 etc. -- it can be 
used. 

[0046] Moreover, 5 is an organic luminous layer and contains the mixture 
containing the above-mentioned amino styryl compound as a luminescent 
material. About this luminous layer, well-known various configurations can be 
conventionally used as lamination which obtains organic electroluminescence 20. 
When the ingredient which constitutes an electron hole transportation layer or an 
electron transport layer has a luminescence so that it may mention later for 
example, the structure which carried out the laminating of these thin films can be 
used. Furthermore, in order to raise charge transportability ability in the range 
which fills the purpose of this invention, both an electron hole transportation 
layer, and both [ either or ] bar using the structure which carried out the 
laminating of the thin film of two or more sorts of ingredients, or the thin film 
which consists of a presentation which mixed two or more sorts of ingredients. 
Moreover, in order to improve the luminescence engine performance, the 
ingredient of at least one or more sorts of fluorescence may be used, and the 



structure which pinched this thin film between the electron hole transportation 
layer and the electron transport layer, and the structure where the ingredient of 
at least one or more sorts of fluorescence was further included in an electron 
hole transportation layer, electron transport layers, or these both may be used. 
In order to improve luminous efficiency in these cases, it is also possible to 
include the thin film for controlling transportation of an electron hole or an 
electron in the lamination. 

[0047] For example, since the amino styryl compound illustrated with the 
above-mentioned structure expression (21) has both electronic transportability 
ability and electron hole transportability ability, it can be used also as a luminous 
layer which consists of mixture containing the above-mentioned amino styryl 
compound which served both as the electron transport layer during the 
component configuration, which consists of mixture containing the 
above-mentioned amino styryl compound, and which served as the electron hole 
transportation layer also as a luminous layer. Moreover, it is also possible to 
consider as the configuration put in the electron transport layer and the electron 
hole transportation layer by making mixture containing this amino styryl 
compound into a luminous layer. In addition to the above-mentioned 
configuration, drawing 5 and drawing 6 form the hole blocking layer 21 which 
consists of a phenanthroline derivative in contact with the cathode side of a 



luminous layer 5. 

[0048] In addition, among drawing 1 and drawing 2 , drawing 5 , and drawing 6 , 
three are cathode and can use the alloy of a metal [ activity / calcium / Li, Mg, ] 
and metals, such as Ag, aluminum, and In, or the structure which carried out the 
laminating of these as an electrode material. In the organic electroluminescence 
devices of a transparency mold, the light transmittance suitable for an 
application can be obtained by adjusting the thickness of cathode. Moreover, 
four in drawing is the closure and a protective layer, and the effectiveness goes 
up it by making the organic whole electroluminescence devices into wrap 
structure. A proper ingredient can be used if airtightness is maintained. 
Moreover, 8 is a drive power source for current impregnation. 
[0049] In the organic electroluminescence devices based on this invention, the 
organic layer has the organic laminated structure (single hetero structure) to 
which the laminating of an electron hole transportation layer and the electron 
transport layer was carried out, and the mixture which contained said amino 
styryl compound as a formation ingredient of an electron hole transportation 
layer or an electron transport layer may be used. Or the organic layer has the 
organic laminated structure (double hetero structure) to which the laminating of 
an electron hole transportation layer, a luminous layer, and the electron 
transport layer was carried out one by one, and the mixture which contained said 



styryl compound as a formation ingredient of a luminous layer may be used. 
[0050] When the example of the organic electroluminescence devices which 
have such an organic laminated structure is shown, drawing 3 has the laminated 
structure to which the laminating of organic layer 5a which consists of an anode 
plate 2, and the electron hole transportation layer 6 and electron transport layer 
7 of translucency on the substrate 1 of translucency, and the cathode 3 was 
carried out one by one, and is the organic electroluminescence devices C of the 
single hetero structure where a protective coat 4 comes to carry out the closure 
of this laminated structure. In drawing 7 , the hole blocking layer 21 is formed in 
contact with the cathode side of an electron transport layer 7 and/or the electron 
hole transportation layer 6. 

[0051] In the case of the lamination which omitted the luminous layer as shown 
in drawing 3 and drawing 7 , the luminescence 20 of predetermined wavelength 
is generated from the interface of the electron hole transportation layer 6 and an 
electron transport layer 7. These luminescence is observed from a substrate 1 
side. 

[0052] Moreover, drawing 4 has the laminated structure to which the laminating 
of organic layer 5b which consists of an anode plate 2, and the electron hole 
transportation layer 10, the luminous layer 11 and electron transport layer 12 of 
translucency on the substrate 1 of translucency, and the cathode 3 was carried 



out one by one, and is the organic electroluminescence devices D of the double 
hetero structure where a protective coat 4 comes to carry out the closure of this 
laminated structure. In drawing 8 , the hole blocking layer 21 is formed in contact 
with the cathode side of a luminous layer 1 1 . 

[0053] In the organic electroluminescence devices shown in drawing 4 , the 
electron with which the electron hole poured in from the anode plate 2 was 
poured in from cathode 3 through the electron hole transportation layer 10 
reaches a luminous layer 11 through an electron transport layer 12, respectively 
by impressing direct current voltage between an anode plate 2 and cathode 3. 
Consequently, the recombination of an electron/electron hole arises in a 
luminous layer 11, a singlet exciton generates, and luminescence of 
predetermined wavelength is generated from this singlet exciton. 
[0054] In each organic electroluminescence devices C and D mentioned above, 
the ingredient of light transmission nature, such as glass and plastics, can be 
suitably used for a substrate 1 . Moreover, when using combining other display 
devices, or when arranging the laminated structure shown in drawing 3 and 
drawing 4 , drawing 7 , and drawing 8 in the shape of a matrix, it is good 
considering this substrate as common use. Moreover, Components C and D can 
all take any structure of a transparency mold and a reflective mold. 
[0055] moreover, the anode plate 2 - a transparent electrode - it is - ITO 



(indium tin oxide) and Sn02 etc. -- it can be used. Between this anode plate 2 
and the electron hole transportation layer 6 (or electron hole transportation layer 
10), the thin film which consists of the organic substance or an organometallic 
compound may be prepared in order to improve the injection efficiency of a 
charge. In addition, when the protective coat 4 is formed with conductive 
ingredients, such as a metal, the insulator layer may be prepared in the side face 
of an anode plate 2. 

[0056] Moreover, the electron hole transportation layer 6 and an electron 
transport layer 7 are organic layers by which the laminating was carried out, the 
mixture containing the amino styryl compound described above to these either 
or both sides contains organic layer 5a in the organic electroluminescence 
devices C, and it is good as the luminescent electron hole transportation layer 6 
or a luminescent electron transport layer 7. Organic layer 5b in the organic 
electroluminescence devices D can take various laminated structures, although 
the electron hole transportation layer 10, the luminous layer 11 containing the 
mixture containing the above-mentioned amino styryl compound, and an 
electron transport layer 12 are organic layers by which the laminating was 
carried out. For example, both the electron hole transportation layer, and both 
[ either or ] may have a luminescence. 

[0057] Moreover, in an electron hole transportation layer, in order to raise 



electron hole transportability ability, the electron hole transportation layer which 
carried out the laminating of two or more sorts of electron hole transportation 
ingredients may be formed. 

[0058] Moreover, in the organic electroluminescence devices C, although a 
luminous layer may be the electronic transportability luminous layer 7, 
depending on the electrical potential difference impressed from a power source 
8, light may be emitted by the electron hole transportation layer 6 or its interface. 
Similarly, in the organic electroluminescence devices D, a luminous layer may 
be an electron transport layer 12 in addition to layer 1 1, and may be the electron 
hole transportation layer 10. In order to raise the luminescence engine 
performance, it is good that it is the structure where the luminous layer 1 1 which 
used at least one sort of fluorescence ingredients was made to pinch between 
an electron hole transportation layer and an electron transport layer. Or the 
structure where an electron hole transportation layer, an electron transport layer, 
or both [ these ] layers were made to contain this fluorescence ingredient may be 
constituted. In such a case, in order to improve luminous efficiency, it is also 
possible to include the thin films (a hole blocking layer, exciton generation layer, 
etc.) for controlling transportation of an electron hole or an electron in the 
lamination. 

[0059] Moreover, you may be the structure in which could use the alloy of a 



metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as 
an ingredient used for cathode 3, and these metal layers carried out the 
laminating. In addition, the organic electroluminescence devices corresponding 
to an application are producible by choosing the thickness and the quality of the 
material of cathode suitably. 

[0060] Moreover, a protective coat 4 acts as closure film, is making the organic 
whole electroluminescence devices into wrap structure, and can improve charge 
injection efficiency and luminous efficiency. In addition, if the airtightness is 
maintained, a single metal or alloys, such as aluminum, gold, and chromium, etc. 
can choose the ingredient suitably. 

[0061] Although the current impressed to each above-mentioned organic 
electroluminescence devices is usually a direct current, pulse current and an 
alternating current may be used. If a current value and an 
electrical-potential-difference value are within the limits which does not carry out 
component destruction, there will be especially no limit, but when the power 
consumption and the life of organic electroluminescence devices are taken into 
consideration, it is desirable to make light emit efficiently with as small electrical 
energy as possible. 

[0062] Next, drawing 9 is the example of a configuration of the flat-surface 
display which used the organic electroluminescence devices of this invention. In 



the full color display, like illustration, red (R) and the green organic layer 5 (5a, 
5b) which can emit light in the three primary colors of (G) and blue (B) are 
allotted between cathode 3 and an anode plate 2. It can prepare in the shape of 
[ which crosses mutually ] a stripe, it is chosen by the luminance-signal circuit 14 
and the control circuit 15 with a built-in shift register, and a signal level is 
impressed to each, and cathode 3 and an anode plate 2 are constituted so that 
the organic layer of the location (pixel) where the cathode 3 and the anode plate 

2 which were chosen by this cross may emit light. 

[0063] That is, it is a 8x3RGB simple matrix, and drawing 9 arranges the layered 
product 5 which consists of one side between cathode 3 and an anode plate 2, 
even if there are few electron hole transportation layers, and luminous layers 
and electron transport layers either (refer to drawing 3 and drawing 7 or drawing 
4 , and drawing 8 ). Both cathode and an anode plate are made to intersect 
perpendicularly in the shape of a matrix mutually, impress a signal level serially 
by the control circuits 15 and 14 with a built-in shift register, and they are 
constituted so that light may be emitted in the decussation location, while 
carrying out patterning to the shape of a stripe. Of course, the EL element of this 
configuration can be used also as picture reproducer as a display of an 
alphabetic character, a notation, etc. Moreover, the stripe-like pattern of cathode 

3 and an anode plate 2 is arranged for every color of red (R), green (G), and blue 



(B), and it becomes possible to constitute multicolor or all full color solid-state 

mold flat-panel displays. 

[0064] 

[Example] Next, although this invention is concretely explained about an 
example, this invention is not limited to the following examples. 
[0065] Example 1 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-1, and alpha-NPD 
(alpha-naphthylphenyl diamine) of the following structure expression as an 
electron hole transportability luminous layer. 
[0066] 

[Formula 15] Structure expression (21) -1 




[0067] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, with the vacuum deposition method, it is 
the weight ratio 1:1, for example, alpha-NPD which is the above-mentioned 
structure-expression (21 )-1 and an electron hole transportation ingredient under 
the vacuum of 10 - 4 or less Pa was formed as an electron hole transportation 
layer (********) j n thickness of 50nm. The vacuum evaporationo rate was made 
respectively in 0.1nm/second. 

[0068] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 
structure expression was vapor-deposited in contact with the electron hole 
transportation layer as an electron transport layer ingredient. Thickness of this 
electron transport layer that consists of Alq3 was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 



[0069] 



[Formula 16] Alq3: 




[0070] The cascade screen of Mg and Ag was adopted as a cathode material, 



[0067] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, with the vacuum deposition method, it is 
the weight ratio 1:1, for example, alpha-NPD which is the above-mentioned 
structure-expression (21 )-1 and an electron hole transportation ingredient under 
the vacuum of 10 - 4 or less Pa was formed as an electron hole transportation 
layer (********) in thickness of 50nm. The vacuum evaporationo rate was made 
respectively in 0.1nm/second. 

[0068] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 
structure expression was vapor-deposited in contact with the electron hole 
transportation layer as an electron transport layer ingredient. Thickness of this 
electron transport layer that consists of Alq3 was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 
[0069] 

[Formula 16] Alq3: 

[0070] The cascade screen of Mg and Ag was adopted as a cathode material, 




and by vacuum evaporationo, it formed in the thickness of 50nm (Mg film) and 
150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and although this 
also showed drawing 3 by the example 1, it produced **** organic 
electroluminescence devices. 

[0071] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 1 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 680nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 500 cd/m2 was obtained by 8V. 

[0072] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 250 hours until brightness 
was halved. 

[0073] Example 2 this example is an example which produced the organic 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of above-mentioned structure-expression (21 )-1 , and Alq3 as an 
electronic transportability luminous layer. 

[0074] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 50nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0075] Furthermore, Alq3 which is the amino styryl compound and electronic 
transportability ingredient of above-mentioned structure-expression (21 )-1 was 
vapor-deposited in contact with the electron hole transportation layer by the 
weight ratio 1:1. The above-mentioned structure expression (21) Thickness of 
the electron transport layer (********) which consists of mixture of the amino styryl 
compound of -1 and Alq3 was also set to 50nm, and the vacuum evaporationo 
rate was made respectively in 0.2nm/second. 



[0076] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 2. 

[0077] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 2 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
690nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 600 cd/m2 was obtained by 8V. 
[0078] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 200 hours until brightness 
was halved. 

[0079] Example 3 this example is an example which produced the organic 
electroluminescence devices of double hetero structure among the amino styryl 



compounds of a general formula [I], using the mixture of the amino styryl 
compound of above-mentioned structure-expression (21)-1, and Alq3 as an 
electronic transportability luminous layer. 

[0080] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0081] Furthermore, Alq3 which is the amino styryl compound and electronic 
transportability ingredient of above-mentioned structure-expression (21 )-1 as a 
luminescent material was vapor-deposited in contact with the electron hole 
transportation layer by the weight ratio 1:1. The above-mentioned structure 
expression (21) Thickness of the luminous layer which consists of mixture of the 
amino styryl compound of -1 and Alq3 was also set to 30nm, and the vacuum 
evaporationo rate was made respectively in 0.2nm/second. 
[0082] Furthermore, Alq3 of the above-mentioned structure expression was 



vapor-deposited in contact with the luminous layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0083] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, it formed in the thickness of 50nm (Mg film) and 
150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and although this 
also showed drawing 4 by the example 3, it produced **** organic 
electroluminescence devices. 

[0084] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 3 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 690nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0085] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 500 hours until brightness 



was halved. 

[0086] Example 4 this example is an example which produced the organic 
electroluminescence devices of double hetero structure among the general 
formula [I] or the amino styryl compound of [II], using the mixture of the amino 
styryl compound of following structure-expression (21)-8, and the amino styryl 
compound of above-mentioned structure-expression (21)-1 as a luminous layer. 
[0087] 



[0088] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0089] Furthermore, the amino styryl compound of above-mentioned 



[Formula 17] Structure expression (21) -8 : 




structure-expression (21)-8 and the amino styryl compound of above-mentioned 
structure-expression (21 )-1 were vapor-deposited in contact with the electron 
hole transportation layer by the weight ratio 1:3 as a luminescent material. The 
above-mentioned structure expression (21) Also setting to 30nm thickness of the 
luminous layer which consists of mixture of the amino styryl compound of -8, and 
the amino styryl compound of above-mentioned structure-expression (21 )-1 , in 
the vacuum evaporation© rate, the compound of above-mentioned 
structure-expression (21)-8 carried out the compound of 0.1 nm /and 
above-mentioned structure-expression (21)-1 in 0.3nm/second a second. 
[0090] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the luminous layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0091] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, it formed in the thickness of 50nm (Mg film) and 
150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and although this 
also showed drawing 4 by the example 4, it produced **** organic 
electroluminescence devices. 

[0092] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 4 under 



nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 710nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 300 cd/m2 was obtained by 8V. 
[0093] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 200 hours until brightness was 
halved. 

[0094] Example 5 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21)-9, and 
the amino styryl compound of following structure-expression (21)-2 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 
[0095] 



[Formula 1 8] Structure expression (21) -2 : pi>2 

Structure expression (21) -9 : 

[0096] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 5 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 750nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 20 cd/m2 was obtained by 8V. 
[0097] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 20 cd/m2, it was 100 hours until brightness was 
halved. 

[0098] Example 6 this example is an example which produced the organic 




electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21)-10, and 
the amino styryl compound of following structure-expression (21)-3 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 



[0099] 




Structure expression (21) -10 : «iho 



[0100] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 6 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 620nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 500 cd/m2 was obtained by 8V. 



[0101] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 250 hours until brightness 
was halved. 

[0102] Example 7 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21 )-1 1 , and 
the amino styryl compound of following structure-expression (21)-4 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 



[0103] 



[Formula 20] Structure expression (21) -4 : 





Structure expression (21) -11 : 
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[0104] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 7 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 660nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 250 cd/m2 was obtained by 8V. 
[0105] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 100 hours until brightness 
was halved. 

[0106] Example 8 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21)-13, and 
the amino styryl compound of following structure-expression (21)-5 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 



[0107] 

[Formula 21] Structure expression (21) -5 : 



(21>5 



Structure expression (21) -13 : 



[0108] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 8 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 615nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 320 cd/m2 was obtained by 8V. 
[0109] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 150 hours until brightness was 
halved. 



[0110] Example 9 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21)-14, and 
the amino styryl compound of following structure-expression (21)-6 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 
[0111] 




[Formula 22] Structure expression (21) -6 : 

H, 

Structure expression (21) -14 : (2\yu 

[0112] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 9 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 670nm. Moreover, 



when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 230 cd/m2 was obtained by 8V. 
[0113] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 170 hours until brightness 
was halved. 

[0114] Example 10 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21)-15, and 
the amino styryl compound of following structure-expression (21)-7 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 



[0115] 




[Formula 23] Structure expression (21) -7 : 



when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 230 cd/m2 was obtained by 8V. 
[0113] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 170 hours until brightness 
was halved. 

[0114] Example 10 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 
1:3) of the amino styryl compound of following structure-expression (21)-15, and 
the amino styryl compound of following structure-expression (21)-7 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 



[0115] 




[Formula 23] Structure expression (21) -7 : 



(21>7 



Structure expression (21) -15 : 
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[0116] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 10 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 630nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0117] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 300 hours until brightness was 
halved. 

[0118] Example 11 this example is an example which produced the organic 
electroluminescence devices of terrorism structure to double among the general 
formula [I] or the amino styryl compound of [II], using the mixture (weight ratio 



3:1) of the amino styryl compound of following structure-expression (21)-18, and 
the amino styryl compound of above-mentioned structure-expression (21)-1 as a 
luminous layer. Layer structure and the forming-membranes method produced 
organic electroluminescence devices based on the example 4. 
[0119] 

[Formula 24] Structure expression (21) -18 

[0120] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 11 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry,, it 
obtained the spectrum which has a luminescence peak in 640nm. Moreover, 
when the electrical-potential-difference-measurement of luminance was 
performed, the brightness of 450 cd/m2 was obtained by 8V. 
[0121] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 170 hours until brightness was 




(HH8 



halved. 



[0122] Example 12 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-2, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0123] 



[0124] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 12 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
720nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 300 cd/m2 was obtained by 8V. 
[0125] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 



[Formula 25] Structure expression (21) -2 : 




degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 220 hours until brightness was 
halved. 

[0126] Example 13 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-3, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 



[Formula 26] Structure expression (21 ) -3 : Pi>3 w 

[0128] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 13 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
660nm. Moreover, when the electrical-potential-difference-measurement of 



[0127] 




luminance was performed, the brightness of 500 cd/m2 was obtained by 8V. 
[0129] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 300 hours until brightness 
was halved. 

[0130] Example 14 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-4, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0131] 



[0132] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 14 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



[Formula 27] Structure expression (21) -4 : 




luminance was performed, the brightness of 500 cd/m2 was obtained by 8V. 
[0129] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 300 hours until brightness 
was halved. 

[0130] Example 14 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-4, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 



[0131] 



[Formula 27] Structure expression (21) -4 : 




[0132] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 14 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 



The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
650nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 850 cd/m2 was obtained by 8V. 
[0133] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 200 hours until brightness 
was halved. 

[0134] Example 15 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-5, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0135] 




[Formula 28] Structure expression (21) -5 : (2i>s 



[0136] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 15 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 750 cd/m2 was obtained by 8V. 
[0137] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 300 hours until brightness 
was halved. 

[0138] Example 16 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-6, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0139] 



[Formula 29] Structure expression (21) -6 : 



[0140] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 16 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
700nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 250 cd/m2 was obtained by 8V. 
[0141] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 200 hours until brightness was 
halved. 

[0142] Example 17 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of following structure-expression (21)-7, and Alq3 as an electronic 



transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0143] 



Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 17 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
665nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 800 cd/m2 was obtained by 8V. 
[0144] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 450 hours until brightness 
was halved. 

[0145] Example 18 this example is an example which produced the organic 




[Formula 30] Structure expression (21) -7 : 



electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-8, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 



[0147] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 18 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1, it obtained the spectrum which has a luminescence peak near 
690nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 
[0148] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 



[0146] 



[Formula 31] Structure expression (21) -8 : 




degradation by initial brightness 100 cd/m2, it was 500 hours until brightness 
was halved. 

[0149] Example 19 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-9, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0150] 

[Formula 32] Structure expression (21) -9 : 



[0151] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 19 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
660nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 500 cd/m2 was obtained by 8V. 
[0152] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 450 hours until brightness 
was halved. 

[0153] Example 20 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-10, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0154] 



[Formula 33] Structure expression (21) -10 : who 

[0155] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 20 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1, it obtained the spectrum which has a luminescence peak near 




610nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 750 cd/m2 was obtained by 8V. 
[0156] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 500 hours until brightness 
was halved. 

[0157] Example 21 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-11, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0158] 



[Formula 34] Structure expression (21) -1 1 : cum 

[0159] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 21 under 




nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1, it obtained the spectrum which has a luminescence peak near 
620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1200 cd/m2 was obtained by 8V. 
[0160] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 660 hours until brightness 
was halved. 

[0161] Example 22 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-13, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0162] 

[Formula 35] Structure expression (21) -13 



HgCO 



N 

6 



CN 




NC 



(21>13 



[0163] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 22 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 1, it obtained the spectrum which has a luminescence peak near 
590nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1500 cd/m2 was obtained by 8V. 
[0164] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 500 hours until brightness 
was halved. 

[0165] Example 23 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 



compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-14, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0166] 



[0167] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 23 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 1 100 cd/m2 was obtained by 8V. 
[0168] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 




[Formula 36] Structure expression (21) -14 : 



(21>14 



degradation by initial brightness 100 cd/m2, it was 500 hours until brightness 
was halved. 

[0169] Example 24 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixture of the amino styryl 
compound of following structure-expression (21)-15, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 



[0171] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 24 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , it obtained the spectrum which has a luminescence peak near 
630nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 700 cd/m2 was obtained by 8V. 



[0170] 




NC 



CN 



[Formula 37] Structure expression (21) -15 : 



(21>15 



[0172] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 600 hours until brightness 
was halved. 

[0173] Example 25 this example is an example which produced the organic 
electroluminescence devices of single hetero structure among the amino styryl 
compounds of a general formula [II], using the mixolimnion of the amino styryl 
compound of following structure-expression (21 )-18, and Alq3 as an electronic 
transportability luminous layer. Layer structure and the forming-membranes 
method produced organic electroluminescence devices based on the example 2. 
[0174] 




[Formula 38] Structure expression (21) -18 : »»« 

[0175] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 25 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 



like an example 1 , it obtained the spectrum which has a luminescence peak near 
580nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 900 cd/m2 was obtained by 8V. 
[0176] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 450 hours until brightness 
was halved. 

[0177] Example 26 this example is an example which produced the **** organic 
electroluminescence devices shown in drawing 7 among the amino styryl 
compounds of a general formula [I], using the amino styryl compound of 
above-mentioned structure-expression (21)-1, and the mixture of alpha-NPD 
(alpha-naphthylphenyl diamine) of the above-mentioned structure expression as 
an electron hole transportability luminous layer. 

[0178] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, with vacuum evaporation technique, it is 



the weight ratio 1:1, for example, alpha-NPD which is the amino styryl compound 
and electron hole transportation ingredient of above-mentioned 
structure-expression (21 )-1 under the vacuum of 10 -4 or less Pa was formed as 
an electron hole transportation layer (********) in thickness of 50nm. The vacuum 
evaporationo rate was made respectively in 0.1nm/second. 
[0179] Furthermore, the bathocuproine of the following structure expression was 
vapor-deposited in contact with the electron hole transportation layer as a hole 
blocking layer ingredient. The thickness of this hole blocking layer that consists 
of bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out 
in 0.1nm/second. 

[0180] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the 
above-mentioned structure expression was vapor-deposited in contact with the 
hole blocking layer as an electron transport layer ingredient. Thickness of this 
electron transport layer that consists of Alq3 was also set to 50nm, and the 
vacuum evaporationo rate was carried out in 0.2nm/second. 
[0181] 

[Formula 39] Bathocuproine : h 3 c ch 3 
[0182] The cascade screen of Mg and Ag was adopted as a cathode material, 




and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 7 by 
the example 26. 

[0183] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 26 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak near 720nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, the 
brightness of 250 cd/m2 was obtained by 8V. 

[0184] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 200 hours until brightness was 
halved. 

[0185] Example 27 this example is an example which produced the **** organic 



electroluminescence devices shown in drawing 8 among the amino styryl 
compounds of a general formula [I], using the mixture of the amino styryl 
compound of above-mentioned structure-expression (21)-1, and Alq3 as an 
electronic transportability luminous layer. 

[0186] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0187] Furthermore, Alq3 which is the amino styryl compound and electronic 
transportability ingredient of above-mentioned structure-expression (21 )-1 as a 
luminescent material was vapor-deposited in contact with the electron hole 
transportation layer by the weight ratio 1:1. The above-mentioned structure 
expression (21) Thickness of the luminous layer which consists of mixture of the 
amino styryl compound of -1 and Alq3 was also set to 30nm, and the vacuum 
evaporationo rate was made respectively in 0.2nm/second. 



[0188] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer. The thickness of this hole blocking layer that consists of 
bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0189] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the hole blocking layer as an electron transport 
layer ingredient. Thickness of this electron transport layer that consists of Alq3 
was also set to 30nm, and the vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0190] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, it formed in the thickness of 50nm (Mg film) and 
150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and although this 
also showed drawing 8 by the example 27, it produced **** organic 
electroluminescence devices. 

[0191] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 27 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 26, it obtained the spectrum which has a luminescence peak near 



720nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 220 cd/m2 was obtained by 8V. 
[0192] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 350 hours until brightness was 
halved. 

[0193] Example 28 this example is an example which produced the **** organic 
electroluminescence devices shown in drawing 8 among the general formula [I] 
or the amino styryl compound of [II], using the mixture of the amino styryl 
compound of above-mentioned structure-expression (21)-8, and the amino styryl 
compound of above-mentioned structure-expression (21 )-1 as a luminous layer. 
[0194] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 



deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0195] Furthermore, the amino styryl compound of above-mentioned 
structure-expression (21)-8 and the amino styryl compound of above-mentioned 
structure-expression (21 )-1 were vapor-deposited in contact with the electron 
hole transportation layer by the weight ratio 1:3 as a luminescent material. The 
above-mentioned structure expression (21) Also setting to 30nm thickness of the 
luminous layer which consists of mixture of the amino styryl compound of -8, and 
the amino styryl compound of above-mentioned structure-expression (21)-1, in 
the vacuum evaporationo rate, the compound of above-mentioned 
structure-expression (21)-8 carried out the compound of 0.1 nm /and 
above-mentioned structure-expression (21)-1 in 0.3nm/second a second. 
[0196] Furthermore, the bathocuproine of the above-mentioned structure 
expression was vapor-deposited in contact with the luminous layer as a hole 
blocking layer. The thickness of this hole blocking layer that consists of 
bathocuproine set to 15nm, and the vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0197] Furthermore, Alq3 of the above-mentioned structure expression was 
vapor-deposited in contact with the luminous layer as an electronic 
transportability ingredient. Thickness of Alq3 was set to 30nm, and the vacuum 



evaporationo rate was carried out in 0.2nm/second. 

[0198] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, it formed in the thickness of 50nm (Mg film) and 
150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and although this 
also showed drawing 8 by the example 28, it produced **** organic 
electroluminescence devices. 

[0199] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 28 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 26, it obtained the spectrum which has a luminescence peak near 
710nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 250 cd/m2 was obtained by 8V. 
[0200] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 50 cd/m2, it was 330 hours until brightness was 
halved. 

[0201] Example 29 this example is an example which produced the organic 



electroluminescence devices which used the mixture (weight ratio 1 :3) of the 
amino styryl compound of above-mentioned structure-expression (21)-9, and the 
amino styryl compound of above-mentioned structure-expression (21)-2 as an 
electronic transportability luminous layer among the general formula [I] or the 
above-mentioned amino styryl compound of [II]. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 28. 

[0202] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 29 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 26, it obtained the spectrum which has a luminescence peak near 
750nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 15 cd/m2 was obtained by 8V. 
[0203] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 20 cd/m2, it was 150 hours until brightness was 
halved. 



[0204] Example 30 this example is an example which produced the organic 
electroluminescence devices which used the mixture (weight ratio 1 :3) of the 
amino styryl compound of above-mentioned structure-expression (21)-10, and 
the amino styryl compound of above-mentioned structure-expression (21)-3 as 
an electronic transportability luminous layer among the general formula [I] or the 
above-mentioned amino styryl compound of [II]. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 28. 

[0205] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 30 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 26, it obtained the spectrum which has a luminescence peak 
near 620nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 450 cd/m2 was obtained by 8V. 
[0206] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 350 hours until brightness 



was halved. 

[0207] Example 31 this example is an example which produced the organic 
electroluminescence devices which used the mixture (weight ratio 1 :3) of the 
amino styryl compound of above-mentioned structure-expression (21 )-1 1 , and 
the amino styryl compound of above-mentioned structure-expression (21)-4 as 
an electronic transportability luminous layer among the general formula [I] or the 
above-mentioned amino styryl compound of [II]. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 28. 

[0208] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 31 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 26, it obtained the spectrum which has a luminescence peak near 
660nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 200 cd/m2 was obtained by 8V. 
[0209] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 



degradation by initial brightness 100 cd/m2, it was 150 hours until brightness 
was halved. 

[0210] Example 32 this example is an example which produced the organic 
electroluminescence devices which used the mixture (weight ratio 1:3) of the 
amino styryl compound of above-mentioned structure-expression (21)-13, and 
the amino styryl compound of above-mentioned structure-expression (21)-5 as 
an electronic transportability luminous layer among the general formula [I] or the 
above-mentioned amino styryl compound of [II]. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 28. 

[0211] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 32 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was orange, and as a result of performing spectrometry 
like an example 26, it obtained the spectrum which has a luminescence peak 
near 615nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 280 cd/m2 was obtained by 8V. 
[0212] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, when energizing a current value 



uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 250 hours until brightness 
was halved. 

[0213] Example 33 this example is an example which produced the organic 
electroluminescence devices which used the mixture (weight ratio 1 :3) of the 
amino styryl compound of above-mentioned structure-expression (21)-14, and 
the amino styryl compound of above-mentioned structure-expression (21)-6 as 
an electronic transportability luminous layer among the general formula [I] or the 
above-mentioned amino styryl compound of [II]. Layer structure and the 
forming-membranes method produced organic electroluminescence devices 
based on the example 28. 

[0214] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 33 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 26, it obtained the spectrum which has a luminescence peak near 
670nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, the brightness of 210 cd/m2 was obtained by 8V. 
[0215] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 



degradation was not observed. Moreover, when energizing a current value 
uniformly, carrying out continuation luminescence and carrying out forcible 
degradation by initial brightness 100 cd/m2, it was 220 hours until brightness 
was halved. 
[0216] 

[Function and Effect of the Invention] Since it consists of mixture with which the 
at least 1 section of said organic layer contained at least one sort of an amino 
styryl compound expressed with said general formula [I] or [II] in the organic 
electroluminescence devices by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode according 
to the organic electroluminescence devices of this invention, it becomes possible 
to offer the organic electroluminescence devices which have stable red or red Mr. 
luminescence by high brightness. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section outline sectional view of an example of the 
organic electroluminescence devices based on this invention. 



[Drawing 2] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 3] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 4] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 5] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 6] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 7] It is the important section outline sectional view of other examples of 
**** organic electroluminescence devices. 

[Drawing 8] It is the important section outline sectional view of the example of 

further others of **** organic electroluminescence devices. 

[Drawing 9] It is the block diagram of the full color flat-surface display using **** 

organic electroluminescence devices. 

[Description of Notations] 

1 [ - An organic layer, 6 / - An electron hole transportation layer, 7 / - An 
electron transport layer, 8 / - A power source, 10 / - An electron hole 
transportation layer, 11 / - A luminous layer, 12 / - An electron transport layer, 



14 / - A luminance-signal circuit, 15 / - A control circuit, 20 / - Luminescence 
light, 21 / - A hole (electron hole) blocking layer, A, B, C, D / - Organic 
electroluminescence devices ] -- A substrate, 2 -- transparent electrode (anode 
plate), 3 -- Cathode, 4 - A protective coat, 5, 5a, 5b 



